J^JLd .1 



^Jl 9 j^i. JLj tJjJ * "***}*■ "■'■■t-.' *■-*■ i *UjjI3 a slii ,— 1^ ' fl ^ *Lu' jiJl s_i-fiLlaj' *_L-sjij L^jjj1j3j ' fl~ ■^■j^-. La_ia_u2j 
L^_ii j-aJJ lS""*"^ ^-*>^' J |J "* ^ /^'j J ' * f^iJJ' oLuJ' J-iLsJi (jl J-U .<j sill <J_Lil3 <1 J-aJ ^-alaJl ^liaJiJl 4_il Jj 

Jj1j_o ^ r Lljjfl (J^ iJJaJl JjIjjj (^jLaj £■ jjJLla jJj <£,1jjJ1 J^=JJ l^lflJj ^*Lu-iLaJl <J_sJi]1 JjIaJl ,-ij 
LH3j ~-- jjjJalll J_sJ U'V^J fkLaLilllj <j sill jLiILi.2 oUl j^.1 *_l-sj u ^*Lb£i3Llloj Jj aJjuli-o *Lu-ijl 

f Lijl Cy ^ ^J^ "->.J^ <_jj_b£iiJl *Jlj ^JilJ <JUi JK...J ^jj^j J 4-sjlfl jLla.)f Jjjl 1 jj '^^ <j^-Ij 
*Lsj1 jiJl jjjsLuuLj Uj |J "*^ A '' iJ-jj Jjj ls - ^" J "* J L ^ '— *"" ^ A ^° J^^- j' ^-*>^1 .* * ^ ^ .J-^l ^-* ^Aj 4-^ ^ ,^<i ^ ^ A 

:<jJllJ1 a jjjlLJI j J=JL d >, ,J . ,N 1 

^ O Lh-li J J' (—3 i _y£2-u£>2\ ujLiJ .2 

;oLlJI JJ^ .4 

^ fl_i_iilll jl 7^_i_Ltllj JUujj J_lLsJI .5 

.<^ljjjl J_i3 <_i sILji jLiILi.2 juuu ^jLluS jLili.1 .7 

^jjJalJl ^ d 1j j . . . jjfifl ^6 4j_ii.V1 aj_4 ^jl VJ ^uLii^iJl ,jJ ^I^JaJl ajjb uu. jLaiL_u1 <jjlioj *_oj 

-J ^"iV* \Sjjj .^j JUl ^i *Lu,_LiJl <£,'jjjl ^^ Ljs_4j^i. U Vi. s_u.iLsJl lIjJjJI ^1 <j jlll o'jLili.' viliJ 
yjAj-iijA!*^ i\L\ ) i^jjjjf :_j Jj-aJjj 4j-aj_u2' ' fl V^j Jja-fiLi— ill 1 ^ \\ WVX ( Jlj\ <LlxUjJ1 j_uiUajl (— 1£* *LUj2l 



lH iLaJIj <(Mn) j^jiUlj <(Zn) dJijJlj <(Fe) , 'j'~ fl JL. ^ j* ■ - n iuljill j ■ ~i '- n u-jLj-i c5_>7-e ^ 

,J .ja- II ^j Jj. ..Kll _jjiJLs U=Lujl jjSI j-4 j-L-aL«J1 *,'i * a ^ ,-,a\ll J jL-kJ Jt .(B)^jjj-JIj <(Cll) 

TJ 1 ^J ' J OjJj-" _J-*-° j----lja-ll [_>---i-> j-a *Lol_i_u jl <L_ll_- ■•*■' »j~ . ..^ .jl-- l____jl ^laLLall a_-4 /£J~~- ~ 

<____ [j-uLii j]_5 <4_____ill --ij jlallj l_j ^Ijl tdlj jj-al^ij <Ja_ij yi l_j ^Ijl ^_3 *Lul Jill jj-aljajl td^l_i_u jlS LaJj 

* i * 

isalinity <^.jLJIj <(pH) * ■ x j ~~* ^ ^j- 1 0-* ^ oL-uLjUI ajjt Jjuijj ■ ■ 1/-V1 ^^ LjlJajs LiAj [j^aljjJI 
jj^fl ^liJI ^j .texture <jj2]I a!j2j t (CaCO^) ^j^Jl^]! Laiyj^Sj <fOMJ -Lj^JaJ! SjLJSj 



■(J-* 1 - 



oUj^Vljisj^'ni^ll JJL-J1 J-aLiji ^^.j :4-ulJJUI jj-cUxJI jjjJLJ j a-ua^JI jl jj^MaAmVI .2 

fOLilJI yll^ILj <Ja-iJ wall tldlj j-a L^jaa Jjuli-o el V^-l jl <<Jjlll j— £ j_ufiljajl * > *^ d > *N ^ ,.1 >a lr a_L--3L--11 

. oLlUI a-a-i- < U_LiLe j aSj jl ■ • "* « (_£l 

Jjt (iul jiJI jj-aLaJI xJlj^l L5JJJJ- Ji-i-j [jjjLiill oU.^ jj-i-jjl i_i ? j :4jJjJajJI ^jIjJJI j-jLiiii- .3 

.____J] j£. JjIj A I --fllS l_4_^a__.j (_j I il ' fl »a ^j *>a\ j.^ t_ll__j, 

Lai -- ■!-- II . ajjU.1l iGjjLlj. -. ~~ (_^_l)I jl »"-■ VI j-li. .-.I i . ^-j'll a_L* j-alaj :4jjjajjjjJI C-Lvu3 iiJI .4 

4jl jlj ^'Luljill j____l_aJI ^y* Jj_L______all ol-il----oj <<lill ^_a __flJ^JI JIa ^jiLl J-dji- jl_i___ J I ^j-ia-J _-__.__ 

.tldlj L — II l_aj 4_i___L_jj I il J______ul ijjlaj <4_jj_Lll r; Jj_a_j ^ Jj_i______all 

(_- J-S-lj _j-oi-i (_JJ-L-J J^ ■ "* V --< J ■ J ' - '■*, ' -*■» - i_UJ--ll C Ij-UJ (isjlill .-.Ijl i*^. I jl J__ JjSLUl l_1^J -jl VI 

<-___.l_j]j Jj_i_______jI j^j ^_a jj^j * v--- 1 c£^>--* J-*'^^ ^-^S* 1-^ < jL_A____i/ <L__L__JI_i i^LlLj L___a jljUl jl____l 

.«JI . . . 4jlj___ll ^L-^jJj <_j_3jJI /_cl <*L____ul __fljj__JI j <j sILlI r; -^j-J Jj-fi 
* .* Ij * 

,Jj. A..I- II _jjlll J.la^ Jj, ..Kll _jjlll ( _lLla i-jjlll (ji Ijj'V'^-lj <Jjl jiJI j ■ ^-1 ''- II JK.T.1 e. j___] IjJiij 
JS_iLjj ^^ji___jl ^Luljill j____l_ajlj r LLall jjj___jj__ll ^Jl 4______l!_j ' ^ » ■ " Vj l____jl p j_uj4_jj__1I ■^■'j' ^^ ' j|-- 

i^ji-j _jjUI ^ <ij^JI JJJ--LJ ojjVl jl-u-.1 ^j .(Walsh and Beaton, 1973) ojjiU J^.-Ml. , jsl 
, jjjjLa jL----.1 3j°^~ j-Ul ii-aU. JSLLa £jk> <jji (miner aliz ati on-immohilization) o-jSJI-jjsjjIJ 

.<3jjS^CaC0 3 ,OM ,pH ,K jJ ^oljLiLiVI jji j^^i 
H-jLiiajjl jLji.lj Norvell j Lindsay (1978) Jj3 ^ DTPA jL-i-J jjj^ Jia 
,( Gaines and Mitchell, 1979) jjjj-JI j--a-BJ ^-■■■'-'i- jjlll x<l^~ Jj'- -< (azomethine-H) 
jLji.iLl <i.La iijlill -jjUI ^ oljbOiiVI .--^.J (Fe, Mn, Zn, Cu, B) ^j^ — H iuljill jj-aLuJIj 



.(Richards 1954; FAO, 1990) ,^^1 jj <> oljLuiVI ^^ ^j ,J^\ Jlio 

ai$i ^Jl (ji (CEC) oUj-uKIJ iilsLsill <i- ■■■II ij-uLjS iLal ajjji .-.M<.T. . dli* oJljLs 

. (Rhoades and Mitchell, 1979) 

■LuL^-iiJI JjlU'll . JaL'.llj Jjrl^J.11 -jl-ll Jj<.j.N1 J j- --■■ II (j^ajjLi-aJI iialaJI J^Lu^l j oL-uljjJI .1 

<j_>UI oljLuil jA-a. (> *M .-a- li^sj ^ ^illj <(Page, 1982) J/. L.^H j, , (Klute, 1986) 

. L$j!1L)lA»jj J - I * ~ II 

^ill (Walsh and Beaton, 1973; Westerman, 1990) hjd ^jLJ. -ul^l ^l^JI oL^ik* .2 

.(Hesse, 1971)^^jj^^loii J£^^^jj^^jlJ1 oljLl^l .3 

oLlil'j ^ LaJ'j <j sill ■_■']' ""^' ^-Lu. iJjLlIij fe-jJ' OL£j_l]a-ajl tillij l,_Lij *Lu_oLi. ol^j-Ua-a .4 

.(Reisenaur, 1983) Vl^^^l ^l^Ja-JL Lr $_n:j (Chapman and Pratt, 1961) 

■*■' i *■ ■i^i'j a oLa-aJlj flaLijj^l J^Ls-aj iOULaJl J_i.i_j <1Ll1aJ1 <j Jajjl ■_'']' "^-j' JjUIj oL^j-Ja-a .5 

.(Brown, 1987) 

I q~~. Hi ^j .-.I vl ■ >il J ■ U * j i4jlij-^JI (LuSftJI JjLlusJI ^j ■^' ic^JIj I -jl - * •* $ ~-j -II .-.l^j >u Jl .6 

. (Jones, 1991; Jones etal, 1991) l _ i ^UJI J, ^~... l ; 
<LulJJtJI ilsliu^ aJI a fcjJaJI < C^% ■ -jl ■ ■■' ^j ■ ■»*'■ .Ljidll .-.l^j^u Jl J^jaJj .7 
j^sLaJI ^^J^ i£j~~-~ pj'j3 J_>aj l^jj <sjj^.jji _>-ii jl ijjj^_a <LJL3Lia *_a "Recipe/Cook-book" 

.(Quick, 1984) J*JI j^^itiJjJI <LUJI .-.i j u^ii j ^, ^-..,j i dV,l rj <il 

Ulii.^LJI^IjlJIjjl^j^l^j^jljU^^GtFAO, 1970; 1980);, ^- J l ..Si u,,hil ^VI^Hj 
ij^UI oIjLlL^I aje^ ^; -■ ljaJ] ,<UaU1 ajj& ^^ii .(ICARDA) <iUJ1 ^LUI ^ ijcljjjl djj^-ilJ 

J-aLi— aJI 1_4 jJjLjj L* jjJaj ^^ ^fl-^^'' ^jS-sjj <laU^^ ^11 ^_£ aj-aj_u2 1 Jj'j_oj <j >llj j a ^ '' 
^ ■_■ 1 -^ ^J lIu jil a JJalLo J-aC oLlaijJ (—3 ^LoJAaJI ,1 1, jjU <jLaa~aJ' *Li_ul jjJ'ijjLi. ^a 

1988 .^Lt ,(Matar e/ a/., 1988) 1987 ,s_,ai1 ■(Soltanpour, 1987) 1986 

.(Ryan and Matar, 1992) 1991 ^jUIj (Ryan and Matar, 1990) 



.ilc JS_iLu ' JjISj] oLlLaCj 4j ijjjl ■_'']' ""^' 4 jJiJ-fi <S_i_iLJ 1_Lj_uL_u1 oLill'j <J ^s-jJ" J_lLsJi s_lILi_o silu 
<jLjJaj fl ' ^ J^' ^-* ^''-aJjLaJl o' jLlILi.2 Lj <Lul£ Jj^j ^J <JLJi_j uji s_iILi_o /£l ^J J-aaJl 7" UAa ^j-aSj 

foLilll J-iliJij <j sill olj!-ili.!_j LJai ^jj_ojAj Ji -^ ^ * -J-* J-^ 0-° ls^Ajj J ' Vj \j j ti ' " * L^Lijl ^j^ ** 

.<1LU1 

,jl La£ i<J ±jJL £gjJl {J-axJl <±aJ}I tjJjf LiflJ tdtLaj ,jl ^ a ^ J^j * jLli.1 J£J j^-J-* J^iJ * pjjlj *J jU 
*La_ia_iiaJl ■? Uaajf 1 Jj._Lsj J^ ui^Luj (£jJl j-« 1 ,daU\.Jl a J_4 ^ (_j^lLf <xJjZjJI j_l£// jLi_o ^-S^a-i ^jl *Liki 
.^^ajjjj J^_ilu «_l-s'j ^j^1_i_u1_j aLL-i *£. j jl_ili.l JSJ <_fif jl_a ,JjJajl s_iS.l jl_ili.l LLjjLa* jiuj -.J-^ J ti ' " x 
*La^-aJl ■_'! jl ""^ * ' ^.a J,i£, ,jhiS >£■ *Jj ^ *-- f^_i_uL_u' JS-iLu <_s yjJl oljLili.1 J-Jjjl iJjLHj tJjJ ujL*.^J]j 
a ij_i-£ijj .oLiJjl 4_iJaj j <_iyjJl d \j .^^ ^daUl Ail .*.! , ,«' . L ul tt *.q ^.j f<jy±]l ■ *■' J >~^V <La^_a L^jjSJ 1 Joj oLlIIj 
JjlsJLl' *_a fi^ij (c-iJl *Li1jjji Jl ■_'! jl ^"^ j 1 ■ ^ '^j ^_fi ^_.j!U ^ j_iSylj *Lijl_jj_iijl ,jHalj^Jl -Ji' ^u-^ f^tLLiA 
iLjliaJ' <^.j-ii_o ' ^ * ' ^S^Jf "— ' ' ^ A J^ ■ Vj * oLiillj <j vlll OlllL Ji.1 *Llia1 fe-1^ j-1^ sill AJJ J i Ai*vll 

ojla.1 ^^ ^1 <iL-i)/1_j .*G3jj jjKJI tdJj J-a^ -ij^j-* ,j-s lj^;^ ^^^^ W^ 0' ^! 'lt^^ j j ^^ ^j^*j 

^<jj Jjl ^j ljij J lj ^,j tj^^ll J^l^^.j ^ - -'l ]' '^^"^ J 1 Jj-fi 1 Af -- iJjJJ-aj * ■ ■ '^"* 1 J-i.aJ_iio oLfijia-fi (5-1^ olisJ-ajl 

OLi-lC uli.1 JjJJj ^<j jjjl jl_lILi.l |Ajl J= --'l '^^1 *j) ^<_iCLjl ^Jprl *t '^j^ '1 <ijJ s_uIjj fJ-JLi— aJl j_lS jjj 

.^jj lj_hJl *LLa_i_u ol Oj-Liiij ^<J jJjl <ijJ_oj ^oLijJlj <J sHJl JjiiJi oLjL-U j *'"^ ^J j_ulj-ajlj ; oL-llll 

J^aC <Ualo^jl Luj .<ijJ-Jl oUlj^l ._.Uyt, ,S <iJj1 tdjjj <_Jj 1 lijm * ^ j ■ .. ._.1 U^V d^l VJ ^oUill aJJilo 
.*Lij_ljj J'j f*LLxjjj yDl oLaJjlj. «_i_iij jl Jj-i^J t^U^ oa-uij JiS ^oLiill aJJalLo <UalA Jaj MjISj] 



